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(54) YCTPOflCTBO A** PACUIMPEHMJ! 
CKBAXMH 

(57) H3o6peTeHne othocmtc* k ropwoA npOM- 
tm h CTpotrre/ibCTBy m m.C. Hcnoitb3oeaH0 A** 
coopyxeHMji oceaxwH iioa n p6 n jitctbmsi mm 
Kate c OAHOBpeMeHHOft npoK/i8A*o<t itoxyxa 
m/im Tpy6onpoBOAa, tbk m 6e3 npomiaAKM. 



Uesib - noBUtueHMe h9ag)*choctm paGoTbi. Yct- 
PoActbo coAep*KTTpy6y-flWAep (Til) 1, KO*yx 
(K) 9, npMBOAHoA Ban 2 m pa6oMnA opraM (PO). 

rioaiGAMHA BUnO/IH6H B 8MA6 KOHMMeCKOfO 

pacKaraaaiotuero MexaHtoMa, Ha tueAxax sice- 
i46HTpMKOBoro bbjib 3 KOToporo pacnofloxeHu 

K0HMM6CKM6 ICatKM 5. llpOAOnbHUe OCM KBTKOB 

5 pacno/ioxeHbi noA yr/ioM * ocm PO. Ban 2 
CKpennoH c PO m paaMemen c 803M0*H0CTb'K> 
BpameHMfl b Til 1 m/im a K9. Oamh KoneU PO 

COeAMHOH C B03M0*H0CTbl0 BpdlU6HMH Til 1 M 

ApyroA - c K 9. Pe6pa 10 pacno/ioaceHbi cmm- 

MOTpMHHO OTMOCHT0/lbMO OCM PO. M MX KOHl|bl 

3dKpenneHU Ha HapyxH wx nosepxHocTsix Til 
1 h K9. npw BpameHMM Bans 3 Bpamaerc* m PO. 
a ero KdTKM 5 oSxaTweaioTca no aa6oio pactuw- 
pneMOA citBaxMHti, npouaeoA* yruiOTHeHMe 
rpyHTa b paAtaibHOM Hanpas/ieHMM. Ilpti 
BCTpene c BanynoM peSpa 10 babb/ihbaiot ero 
b rpynr mam paapyuiaipT. 3 h/i. . 
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M3o6peTeHV,o othocfc* * ropnoA npo- Vct P o^tb An« pacui M pemi« ckb3)kmh 

npen«TCTBW«MM, icaic c oahobpcmcm hoA npo- poaoro craHica 1 1 npo6ypHaaeTca nMonepHaa 

k/ibakoA Koacyxa m/im T P y6onpoBOAa, tbk h 6ea 5 cxaaacMHa ao 

nnox/iaiiKM BepxMOCTb b npweMHOM k jnoeane (mo noKa- 

p ■ * 3aH).KKOHuyTpy6w-/iMAepalBMecToeypOBOft. 

UenbM3o6poTeHwi-noBbiujeHMeMaAe)K- ronoaKM npncoeAMHaiOT MHaeHTapHyio ceK- 

M0CTMDB6OTW UMK) 14, K KOHUy C6ICUMM 15 .npMCOeAMHRIOT 

Ha *Mr.1 noxaaaHa cxeMa CTpowTeJibCTaa 10 Koxyx 9. noAAep*MBaeMwA Tpy6oyioiaAMMKa- 
KPMBOitMHeftHOA cxBaacMHu c oAHoepeMeHHoA mm- 33tbm BioiKwaioT npMBOA BpameHMa 6ypo- 
npoKna A w« Tpy6onpoBOAa; na <t>Mr.2 - ycx- eoro cTBHKa 11. koto P «a : opmboamt bo 
poAc reo, npoAOnbMttA paapea; hb *Mr.3 - pas- apameHMe npMBOAHoA nan 2 m km m 6M3tmm6ckm 
6c3 A-A Ha *mt 2 - coeAMHeHHuA c mmm aaii 3 pafoqero opraHa. 

YctpoActbo Ana pacuiMpeHMji ckbbxcmm 15 npM.apameHMM nana 3 kbtkm 5 oCwTWBaiOTca 
coAepKMT TpyCy-nMAep 1 , a kotopoA ycTaHOB- no 3a6oio pacuiMpaeMoA CKaaacMHW, npoMaao- 
flen Ha npOMeacyroHHiix onopaxfoe noxa33Hu) An yn/ioTHeMMa rpytrra a paAwa/ibHOM Hanpaa- 
c bo3mo*hoctwo BpameHMa npMBOAHoA san 2. neHMM. ocymecTBJinn npoTacKMBBHMe aa C060A 

Pa6wMft opran Buno/iH6H a bmac pacxaiwaa- 20 Koxyxa 9. B c/iysae hco6xoammoctm Aono/iHM- 
wmero MexaHM3Ma c 3kcuchtpmxobwm BaiiOM Te/ibHoe ycniiMe Ana npoTBCKMaaHMa Koxyxa 9 . 
3, na tueAxax 4 KOToporo pacno/ioixeHU kohm- • moxho co3 A aaaTb ncwaTHMKOM 6ypoBoro 
secxMO icarxM 5. nooAonbHwc ocm cmmmctpmm CTanxa 11. kotopwA nepeAaeT yci^iMe vepea 
pacnojioxeMU hoa ymoM 1-6 6 '* npoAOiibnoA Tpy6y-/iMAep 1 m pe6pa 10 xo*yxy 9. tlpM 3tom 

ocm paSosero opraHa tbkmm o6pa30M. MTo npn 25 pa6oMMA opran pa3rpy*eH or oceBwx ycmamA 
BpamcHMM aana 3 kbtkm 5 KaTjrrcn a 3a6oe noAaTMMxa 6ypoaoro ciaHxa 11. FlpM bctpcmo 
CKBdxcMHbi no cnnpa/iM aoxpyr npoAOiibnoA pa6onero opraHa, HanpMMep, caanyMOMKBTKM 
ocm. YxaaaHHufl yron onpeAenaeT ujar Kanca 5 5 ba3bjimb3iot ero a rpyHT, cc/im rioaaoflaiOT 
-noAaMyero3aoAMMo6opoTBOKpyrnpoAPiib- pa3Mepw eanyH*. Ec/im paaMepu aanyna He 

hoA ocm pa6oMcro opraHa. Oahh kohcu eana 3 30 no3BO/i«K>T kstkbm 5 BAaBMTb ero a rpymr, to 

KMHCMaTMM€CKM C8R3BH C npMBOAHUM BBilOM BO B33MMOA6flCTBM8 BCTynaiOT pe6pd 10, KOTO" 

2. HanpMMep, hocpcactbom My<J>Tbi 6 m ycra- pwe npeAOxpaHsiiOT wtkm 5 m eecb pa6osMA 

H0BH6H C B03MOXHOCTb» BpameHMfl HB nOA* OpraH OT nO/IOMOK. npM 3T0M paCCT0»HM6 

uiMnMMKOBOA onope 7 oTHOCMTe/ibHO Me)KAycoceAHMMMpe6paMMl0nonepMMeTpy 
Tpy6fat-/iMAepa 1. flpyroA kohou eana 3 ycra- 35 p46osero opraHa onpeAenneTCsi pacneTHUM 
hob/i6h c B03M0xcH0CTbK> BpauieHM* s onope nyTeM c yMOTOM xapaicTapMCTMKM rpyKra, AMa- 

8 Ana pa6oMero opraHa, Koropafl pacnonoxce- MeTpa pacuiMpneMOd CKaaxcMHM, yr/ia Konyc- 
H8 BHyipM npowiaAWBaeMoro xoxcyxa 9. Tpy- hoctm kbtkob 5 m mx KonwecrBa. Pe6pa 10 
6a-flMAep 1 m xoxyx 9 coeAMnenu moxcay aocnpMHMMaiOT Ha ce6» M3rM6aioit4MA mo- 
co6oft pe6paMM 10, KOTopwe pacnonoMHU 40 mcht, bo3hmkbiou|MA npn anMcuaaHMM cmcto- 
CMMMeTpMMHOOTHOCMTenbHonpoAOiibHoAocM mm TpySa^iiMAOp 1-xoxcyx 9 a aaAaHHyio 
pa6owo opraHa m oxBaTbieaiOT pa6oMMA op- KpHBo/iMHeAnyio TpaerropMio. npeAOxpaH** 
ran, KaxAoe pe6po 10 oammm kohuom 3aKpen- ot yxaaaHHux narpyaox pa6o*wA opraH, mto 
neno, HanpMMep, c noMombio ceapKM Ha AononHMreibHO noBuutaex HaAexcnocrb ero 
' bhcuihcA 6okoboA noBepxHocTM Tpy6w-flMAe- 45 pa6oTw. 

pa 1«a ApyrMM kohuom — Hd BHeuineA 6okoboA npM pacuiMpeHMM ckbbxcmhu 6e3 npo- 

noaepxHOCTM Koxyxa 9. AnaMeTp kohmhcckmx k/ibakm Koxyxa 9 ycrpoftCTBO pa6oTaeT anaiio- 
KaTKoa5pacKaTUBaiomeroMexaHM3MayBeiiM- thmho. B 3tom cnyMae xoxyx 9 ne 
MMBaeTCH ot Tpy6u*iiMAepa k roxcyxy 9. npM- npMCoeAMHjiiOT k mh BBHTapnoA cbkumm 15 m 
•oahoA m/i 2 npMBOAHTCA bo BpaiuBHMd ot 50 nocneAMna npM nepeMetueHMM ycrpoACTaa b 
Sypoeoro craHica 11. kotopwA ycraHoanoH c rpywe auno/iH«eT po/ib CTa6MiiM3aTopa Ha- 
B03MdxHocTbionepeMeiueHManopaM6l2.yc- npaeneHMfi pacutMpeHMa. CTa6M/iM3ai|MM na- 
TaMoaneHHOM8pa6oseMkOTnoBaHe13.Koxyx npaaneHMa pacuiMpaeMOfi cxaaxcMHU 

9 moxcbt noAAepxcMBdTbca na flecy c no- cnocoGcTayeT Taxxce m HanMHMe pe6ep 10. B 
Mombio. HanpMMep, TpySoywiaA^MKoa (hb no- 55 abhhom atyvae BK/HOHBHMe npMBOAa noABTHM- 
usaHui Ka Gypoaoro CTanxa 1 1 moxho ho npoM3BO; 

YcTpoACTBO Ann pacuiMpeHMa ckbbxmh amtb. 

MOX8T MMOTb MHB6HT8pHUe CBKUMM 14 M 15, OopMy/18 M3 6pOT HMD 

COeAMHOHHU COOTMTCTBQHHO C TpyCOfWlM- YCTPOACTBO Ana paWUMpeHMfl CKBaXCMH. 

ABpOM 1 M c KoacyxoM 9, HanpMMep. c no- BwuoMaiomee Tpy6y-iiMAep. xoacyx, psOommA 
MOtUbio cmpkm. opran, oamh kohbu KOToporo cooamhbh c Tpy 
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6oO-A«AepoM. a Apy">« - * " *V* 0M 5 
MO^HOcikW Bpamemw. m npwBOAHO* 
citpen/ieMH«ft c paOosMM opraHOM. o t a i m h a- 
(O m 6 c a TeM. hto. c ue/iwo noBUiueMMJt 
HaAexHocm b pa60Te. pb6ohm« praMBwnon- 

H6H B BMA6 KOMMMBCICOrO paCMTMBaiOWer 

MexaHM3Ma c aiccueHTpMKOBUM aanoM m c ko- 

HMVeeKHMM KBTKaKM. yCT8H0B/ieMHMMH M8 



3KCUeMTpMK0B0M B8Hy. M npOAO/UMWe OCH «h 

Top«xpacno#io«eM«n AyfflOMicnpoAOiifcHO*! 
och paConero opraHa. npn stom ycTpofterao 
chsOmcbho peCpaMM. chmmotpmmh pacnonor 

X6HHUMM OTHOCmWIWHO npOAWIfcMt* OCM pt* 

OOMero opraHa. kohiju kotopwx aarperowMU 
Ha MBpy»Hux noBepxHOcmx TpyOu-aMA«P« »» 
Koxcyxa, 
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(21) 4676387/03 

(22) April 11, 1989 

(46) December 15, 1991, Bulletin No. 46 

(71) "Magistral" Engineering Design Cooperative 

(72) V. I. Minaev, 1. 1. Mazur, V. K. Svirshchevskiy, and L. M. Bobylev 

(53) 622.233.051.77(083.8) 

(56) USSR Inventor's Certificate No. 977617, cl . E 21 B 7/28 (1981). 

USSR Inventor's Certificate No. 848560, cl. E 21 B 7/28 (1979). 

(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 



1698413 
6 

the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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